Abstract. We show how the combined use of the generating function method and of the theory of multivariable Hermite polynomials is naturally suited to evaluate integrals of gaussian functions and of multiple products of Hermite polynomials.
The generating function method is often exploited to derive the analytic form of integrals of the type [1] (1)
I n = By taking into account this identity, from eq. (1) we obtain
and, thus, we have reduced our problem to the evaluation of a trivial gaussian integral, which yields
The use of the generating function (3) allows us to write the integral (1) as follows
Moreover, since
we can write I n in the following operational form
that occurs in some problems involving quantum harmonic oscillator, or, in classical optics, in the evaluation of overlapping of Gauss-Hermite beams. It can be cast in the form (10) m I n = ∂ m α I n , from which, taking into account the identities
one finds
where we have introduced the two-index Hermite polynomials [2, 3] defined as follows (13)
The relevant generating function writes
and, thus, using the same procedure as before, we find for integrals of the type
where we put
By taking into account that
we obtain the generalization of eq. (8) as
The operatorial method can be applied from the very beginning and the integral (16) can be written as 
